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Title:
Hospital Staff Registered Nurses’ Perception of Horizontal Violence, Peer Relationships, and the
Quality and Safety of Patient Care
Abstract
Objective: To test hypotheses from a horizontal violence and quality and safety of patient care
model: horizontal violence (negative behavior among peers) is inversely related to peer relations,
quality of care and it is positively related to errors and adverse events. Additionally, the
association between horizontal violence, peer relations, quality of care, errors and adverse
events, and nurse and work characteristics were determined.
Participants: A random sample (n=175) of hospital staff Registered Nurses working in
California.
Methods: Nurses participated via survey. Bivariate and multivariate analyses tested the study
hypotheses.
Results: Hypotheses were supported. Horizontal violence was inversely related to peer relations
and quality of care, and positively related to errors and adverse events. Including peer relations
in the analyses altered the relationship between horizontal violence and quality of care but not
between horizontal violence, errors and adverse events. Nurse and hospital characteristics were
not related to other variables. Clinical area contributed significantly in predicting the quality of
care, errors and adverse events but not peer relationships.
Conclusions: Horizontal violence affects peer relationships and the quality and safety of patient
care as perceived by participating nurses. Supportive peer relationships are important to mitigate
the impact of horizontal violence on quality of care.
Key words: peer, negative workplace behavior, peer communication.
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1. Introduction
Negative behavior such as use of sarcasm or intimidation occurs among workers in nonhealthcare as well as health care industries [11, 18, 22, 39]. Healthcare researchers identified
negative behavior at work among medical residents in the United States (US) [5] and the United
Kingdom (UK) [27]; nurses in Australia, New Zealand, the UK and the US [12, 21, 26, 33]; and
across these disciplines in the US [31].
Negative behavior among persons of equal status (e.g. hospital staff nurses) is called
horizontal violence [6]. Horizontal violence results in psychological harm, job dissatisfaction,
and strained peer relationships [21, 24, 32]. Horizontal violence is more hurtful and the source of
greater anguish than when doctors or patients inflict similar behaviors on nurses [12, 24, 34].
Horizontal violence has prompted some nurses to contemplate leaving their job or nursing, a
consequence for the profession and the institutions where they work [17, 24, 33, 35, 38]. Others
suggest that horizontal violence jeopardizes patient safety and lessens the quality of patient care
[21, 24, 32]. While this review suggests that nurses, nursing, healthcare organizations, and
possibly patients suffer consequences as a result of horizontal violence, not enough is known
about how horizontal violence and its consequences for nurses are related to the quality and
safety of patient care. To add to our knowledge about the effects of horizontal violence among
nurses in hospitals, the purpose of this study was to describe the relationships among horizontal
violence, peer relationships, and the quality and safety of care.
2. Conceptual Framework
A horizontal violence and quality and safety of patient care model guided this study (see
figure 1) [24, 25]. The concepts of horizontal violence, peer relationships (communication), and
the quality and safety of care were the focus of the analysis. The term horizontal violence
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originates in oppression theory [13] and signifies negative behavior among peers that exhibits
lack of respect and wounds the dignity of the receiver [6]. The notion that nurses are oppressed,
or dominated by others, and thus at risk for horizontal violence is not new [4, 29, 30]. Hospitals
are hierarchical institutions influenced by a multitude of forces and nurses have less power in
them than physicians and administrators [14]. Practicing in such a socially constructed
environment may aggravate nurses who encounter barriers when they advocate for patients and
their practice [8]. They may feel frustrated by factors in their work environment over which they
have no control including short patient stays and multiple demands on their time [16]. Given the
assumption they are oppressed, they may release their increasing frustration through horizontal
violence rather than direct it toward those at higher levels of the hierarchy [24, 30]. Peer relations
are the degree of support in relationships among peers at work [20]. Peer communication is the
basis for peer relations [24]. Quality of care is patient care that meets an individual’s needs [15].
The safety of care means that the patient is not harmed in the process of receiving individualized
care [1]. The hypothesized relationships between these model concepts are: (1) horizontal
violence and peer relationships (communication) are inversely related and (2) peer relationships
and the quality and safety of patient care are positively related.
Maslow and DeVito’s respective concepts of safety needs [19] and psychological noise
[10] were not measured or analyzed in this study. But in the model, they provide a potential
explanation for the hypothesized inverse relationship between horizontal violence and peer
relationships [24]. Maslow theorized that safety needs are a human’s need to feel physically and
psychologically safe [19]. When they do, they tend to interact with others; when they do not,
they avoid interaction. When humans do not feel safe with one another, DeVito’s [10] concept of
psychological noise is a potential explanation for why they also may not communicate [24]. In
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his essential human communication model, psychological noise hinders communication. He
theorized that psychological noise, at one extreme, prevents all communication because of
thoughts, attitudes and feelings established in a person’s mind. When a person has strong
distrustful feelings or a predetermined negative idea about how communication will play out,
they do not communicate.
Reason’s concept of defense layers was not examined in this study but it does provide a
possible explanation for how peer relationships and the quality and safety of patient care may be
positively related in the model [24]. Using the Swiss cheese model of system accidents, Reason
[28] theorizes that patients can be harmed in highly technical organizations, such as healthcare.
He uses the concept of defense layers to explain that patients can be protected by layers that
consist of people, technology, and policies and procedures that create a barrier designed to stop
errors that happen within these environments from reaching patients. When these layers are
jeopardized, those errors can harm patients. People are the defense layer of interest because they
consist of front line caregivers, including their relationships and communication with each other.
When peer relationships are not supportive, their communication decreases and so does the
possibility that errors will be identified and patient harm averted.
3. Methods
The aims of the study were (1) to describe the association of horizontal violence, peer
relations, quality of care, errors and adverse events with nurse and work characteristics and (2) to
test three hypotheses drawn from the model: horizontal violence and peer relations are inversely
related, horizontal violence and the quality of patient care are inversely related, horizontal
violence and errors and adverse events (safety of patient care) are positively related.
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3.1 Design
This cross-sectional model testing study is part of a larger study, guided by the model in
figure 1, that described hospital staff registered nurses’(RN) work-related perceptions of
themselves (oppressed self), nursing as a group (oppressed group), their negative behavior
(horizontal violence) and relationships (peer relations) with other staff RNs, and the quality and
safety of patient care [23]. The relationships between oppressed self and horizontal violence and
oppressed group and horizontal violence were reported elsewhere [25]. The relationships among
horizontal violence, peer relationships, and the quality and safety of patient care are reported
here.
3.2 Sample
The targeted population was staff nurses working in hospitals, the group most likely to
experience horizontal violence (negative behavior among peers). An a priori power analysis was
done utilizing NQuery using a multiple linear regression model which included 6 predictors with
a squared multiple correlation (R2) of 0.13. A sample size of 131 would have 80% power to
detect an increase in R2 of 0.05 due to including 1 additional predictor in the model at α = 0.05.
As reported elsewhere, the state Board of Registered Nursing mailing list provided the names
and addresses of 309,940 RNs, who held active licenses in CA as of January 26, 2010 [32]. This
list did not include work setting or job title. To assure that the sample drawn would include a
sufficient number of hospital staff RNs, 3000 names and addresses were randomly selected from
the list. The inclusion criteria were: RNs working as staff nurses in hospitals in California, who
agreed to share their perceptions in an anonymous survey.
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3.3 Data Collection
Data were collected via a paper based or online survey between March 2010 and August
2010. The adapted version of Dillman’s [9] Tailored Design used to administer the survey was
fully described elsewhere [25]. In summary, nurses were contacted up to three times. The first
was to invite all 3000 to participate. The second was to send them (1) an information sheet for
the paper survey or the online survey, (2) a paper survey, if preferred, and (3) a $2 bill as an
incentive. The third was sent to thank them for participating or to remind them to complete the
survey. Receipt of their survey by researchers signified consent.
3.4 Measures
The researchers used a five-part survey to collect data about: (1) horizontal violence, (2)
peer relations, (3) quality of care, (4) errors and adverse events (safety of care), and (5)
demographic characteristics.
3.4.1 Horizontal Violence
The 22 item Negative Acts Questionnaire-Revised (NAQ-R) measured horizontal
violence [11]. In two prior studies, the “being exposed to an unmanageable workload” item was
removed from analyses on the assumption that this item reflects work environments in general
not a negative act as such [17, 25]. This item was removed from the current study. Researchers
in four studies provided evidence of reliability and validity of the 22 item measure. When used in
workers outside of healthcare, Cronbach’s alpha was .90 in the UK [11] and .92 in the US [18].
In studies using nursing samples, internal consistency was .89 [17] and .88 [33]. Evidence of
predictive validity was provided in all four studies when associations between the NAQ-R and
different concepts were hypothesized and tested [11, 17, 18, 33]. Participants responded by
stating how frequently they experienced each of the negative acts from another staff RN over the
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last six months: 1=never to 5=daily [25]. Mean scores ranged from 1-5, the higher the score the
more frequently negative acts were experienced at work.
3.4.2 Peer Relations
The Nurse Staffing and the Quality of Care Questionnaire provided a four item peer
relations subscale of work environment [7]. Previous work provided evidence of reliability,
Cronbach’s alpha .75, and factor analysis resulted in evidence of validity of the subscale [7].
Participants indicated their agreement using the following response scale: 1=strongly disagree to
5=strongly agree. Mean scores ranged from 1-5, the higher the score the more supportive the
relationships.
3.4.3 Quality and Safety of Patient Care
Dependent variables in the model were quality of care and safety of care. The quality of
care scale developed for this study consisted of three items: two from the Aiken et al.’s [2]
Nurse-Rated Quality of Care, adapted with first author’s permission, and the third item from the
Hospital Survey on Patient Safety Culture [1]. Participants assigned a grade to each item: 1=F,
failing to 5=A, excellent. Mean scores ranged from 1-5, the higher the score the higher the
perceived quality of patient care.
Patient safety was conceptualized as a set of events, irrespective of whether or not patient
injury results [1] that may have been experienced by a patient or nurse in the past six months.
Events included errors, defined as an intervention or plan that did not meet the desired goal, and
adverse events, defined as an injury caused by care delivered [15]. The errors and adverse events
scale developed for this study included six items: four taken from the Aiken et al.’s [3] measure
of negative events and two new items. The response scale ranged from: 1=never to
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4=frequently. Mean scores ranged from 1-4, the higher the score the more often nurses or their
patients experienced errors and adverse events in the last six months.
3.4.4 Demographics
‘Fill in the blank items’ were used to collect data about participants’ age in years, number
of years working as an RN in a hospital, and the average number of hours worked per week.
Multiple choice items collected data about gender, race, basic RN education, highest degree held,
type of hospital, size of hospital, and clinical area [25]. Choices for type of hospital included
community-based, teaching, non-teaching, and government/federal/military/VA type. Among the
16 clinical area options were critical care, medical/surgical, obstetrics, pediatrics,
perioperative/post-anesthesia, mental health, and one fill in the black marked “other.” Reported
clinical areas were categorized to intensive care, non-intensive care, and other. This three group
clinical area variable was dummy coded using intensive care for the omitted reference group.
3.5 Ethical Considerations
A university ethics committee approved this study. The researchers ensured the
confidentiality of participant identities on the paper and online survey formats. The information
sheet listed statements intended to minimize participants’ potential discomfort as they recalled
their thoughts and feelings on the study topic.
3.6 Data Analysis
The Statistical Package for the Social Sciences (SPSS) version 16.0 for Windows (2007)
(SPSS Inc., Chicago, IL) was used for data analysis. Descriptive statistics were calculated to
determine sample characteristics. Percentage described the incidence of horizontal violence.
Cronbach’s alpha measured the internal consistency of each scale. Mean scores for the 21 item
NAQ-R scale, peer relations subscale, the quality of patient care scale, and errors and adverse
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event scale were calculated. Pearson r and hierarchical multiple regression analyses were used to
test the hypotheses. Alpha was preset at .05.
4. Results
The researchers mailed 3000 postcards and 234 nurses replied asking for a survey [25].
Nineteen persons were not eligible, so 215 received surveys in return. The researchers received
175 completed surveys: 84 on paper and 91 online. The response rate to this study was
calculated as 18.8% [25].
4.1 Sample Characteristics
Participants were a mean age of 46.3 years (SD=12.36), female (n=159; 91%), Caucasian
(n=107; 61%), and their basic RN education was an associate degree (n=71; 41%). The largest
percentage worked on medical-surgical units (n=36; 21%) and an average of 35.6 hours per week
(SD=9.02). Experience working as an RN in a hospital averaged 16.0 years (SD=12.18). Most
worked in 100-300 bed hospitals (n=84, 48%) and in community-based hospitals
(n=114, 65.1 %). Additional demographic findings were male (n=13; 7%), Asian, not Filipino or
Indian (n=20: 11.4%), Filipino (n=15; 9%), Hispanic (n=13; 7%), mixed race (n=10; 6%), and
Black (n=8; 5%). Other levels of basic RN education were Bachelor’s degree (n=70; 40%),
Diploma (n=18; 10%), second degree/accelerated (n=9; 5%), and master’s degree (n=5; 3%).
The Cronbach’s alpha values for the 21 item NAQ-R, quality of care scale, and the error
and adverse events scale were strong (.87-.92) (Table 1).
4.2 Incidence
While most of the nurses experienced horizontal violence, fewer experienced it regularly.
Nearly eight of ten nurse participants (79.4%; n=139) reported experiencing horizontal violence
at work at least once during the six months preceding the study. The majority (58.3%; n=102)
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reported experiencing horizontal violence now and then and monthly while 21.1% (n=37)
reported being subjected to it weekly and daily.
4.3 Mean Score Differences of Nurse and Work Characteristics by Research Variable
There were only two differences in reported horizontal violence by nurse or hospital
characteristics [Tables 1 and 2]. The frequency of horizontal violence was reported as higher by
nurses who did not have a Bachelor of Science in Nursing degree (BSN) as basic education (p <
.05) and by those working in clinical areas other than intensive care and medical/surgical units (p
< .01). There were no statistically significant differences in horizontal violence based on gender,
race, type or size of hospital, age, experience, or working hours.
Scores on the peer relations scale and the quality of care scale were not related to any of
the nurse demographic variables. However, nurses working in teaching hospitals reported a
significantly (p< .05) higher quality of care. Nurses without BSN preparation, older nurses, and
those working on units other than intensive care and medical/surgical units reported significantly
more errors and adverse events (p< .01).
4.4 Hypothesis Testing
Based on bivariate relationship findings (Tables 1 & 2), variables included in the
multivariate regressions were age, basic RN education, teaching hospital, and clinical area.
Hypothesis 1: Horizontal violence and peer relations are inversely related
The researchers found a statistically significant inverse correlation between horizontal violence
and peer relations (r= -.640; p < .01, Table 2). In multivariate regression analysis, horizontal
violence was the only significant predictor of peer relations (Table 3). For every one unit
increase in horizontal violence score, there was a corresponding 1.084 decrease in peer relations
score, controlling for the other variables (p< .05).
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Hypothesis 2: Horizontal violence and the quality of patient care are inversely related.
Horizontal violence and the quality of patient care were inversely related (r= -.469; p <.01, Table
2). In the multivariate regression analysis, only horizontal violence and clinical area predicted
the quality of patient care (Table 3). Comparing non-intensive care clinical areas to intensive
care, there was a corresponding .210 decrease in the quality patient care score, controlling for the
other variables (p< .05). For every one unit increase in horizontal violence score, there was a
corresponding .672 decrease in the quality of patient care score, controlling for the other
variables (p< .05). The significant negative coefficient for horizontal violence on quality in
Model One was reduced and clinical area became insignificant when the peer relations variable
was added in Model Two.
Hypothesis 3: Horizontal violence and errors and adverse events are positively related.
Horizontal violence and errors and adverse events were positively correlated (r= .442; p < .01,
Table 2). In the multivariate regression analysis, horizontal violence and clinical area were
significant predictors of errors and adverse events (Table 3). Comparing other clinical areas to
intensive care, there was a corresponding .359 increase in the errors and adverse events score,
controlling for the other variables (p< .05). For every one unit increase in horizontal violence
score, there was a corresponding .428 increase in errors and adverse events score, controlling for
the other variables (p< .05). When peer relations was added in Model Two, there was no
reduction in the significance of horizontal violence and a minimal reduction in clinical area on
errors and adverse events, suggesting that peer relations does not modify the relationship
between horizontal violence or clinical area and errors and adverse events.
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5. Discussion
This study produced new knowledge about the relationships between horizontal violence
among nurses in hospitals, their relationships with each other and the safety and quality of
patient care. In sections that follow, we suggest possible explanations for these relationships,
discuss practice implications and future research, and identify study limitations.
5.1 Horizontal Violence and Peer Relationships
The researchers found that horizontal violence and peer relationships were related in the
predicted direction. That is, horizontal violence was higher for those who scored lower on peer
relations. These results provide evidence to support the theoretical model for this study as well as
previous literature that horizontal violence strains peer relationships [32]. The model provides
one potential explanation for this relationship. Nurses who have been subjected to horizontal
violence may perceive threats to their psychological well-being (safety needs) and have
predetermined negative beliefs about how communication exchanges will occur (psychological
noise) may not relate or communicate with their peers [24]. This relationship should be tested
with other populations of hospital staff RNs.
5.2 Horizontal Violence and Quality and Safety of Patient Care
Both the second and third hypotheses were supported: as horizontal violence increased,
the quality of care decreased and errors and adverse events increased. These results provide
evidence to support the theoretical model for this study as well as suggestions in previous
literature that patient care is affected by horizontal violence in hospitals [21, 32]. The model
provides one possible explanation for this relationship. When nurses do not relate to one another,
including maintaining open communication, the integrity of the protective defense layer is
jeopardized placing patients at risk for harm [24].
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The particularly striking finding was that when peer relations was added in the final step
of the hierarchical regression model, it reduced the significance of the relationship between
horizontal violence and the quality of patient care but not for errors and adverse events. This
suggests that peer relations provides information about how horizontal violence can impact (or
not) the quality and safety of patient care. In contrast, peer relations did not have the same effect
on the relationship between horizontal violence and errors and adverse events. This finding is
inconsistent with current thought that inadequate communication is linked with 60% of real or
potential harm to patients receiving care in healthcare institutions [37]. More research is needed
to examine this relationship in other populations of hospital staff RNs to gather evidence of its
existence in more than one study.
5.3 Implications for Practice
This study adds to our concerns about horizontal violence by emphasizing the potential
effects on patient care as well as showing how it occurs to most nurses regardless of their
experience or personal characteristics. To mitigate this effect, hospital staff RNs should focus on
fostering supportive peer relationships at work. A key component of this focus should be for
nurses to determine if horizontal violence occurs at their hospital and, if so, acknowledge its
presence and possible impact on patient care. Once determined, nurses should begin to discuss
the state of their peer relationships and, if necessary, adopt an initiative to improve the degree of
support in them. Nurse managers should support staff nurses seeking to embrace such an
initiative in the interest of patient care.
5.4 Future Research
The association among horizontal violence, peer relationships, and the quality and safety
of patient care should be tested further. If the relationship continues to be supported, the current
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gap regarding what contributes to these relationships remains. Safety needs, psychological
noise, and defense layers were not examined in this study but they did provide an explanation for
the link between examined concepts. Future research should describe the relationship among
horizontal violence, safety needs, psychological noise, peer relationships, defense layers and the
quality and safety of patient care. Growing evidence of empirical links, or lack of them, validates
and offers opportunity for improvement of the model used to guide this study [24]. Mounting
empirical evidence of related concepts provides support for intervention studies to minimize the
impact of horizontal violence on patient care [24].
5.5 Limitations
The study had several limitations. First the response rate was low and produced a small
sample, although large enough to exceed the power analysis recommendations. Whether there
was a self-selection bias in that those who participated may have more experiences with
horizontal violence than those who did not participate cannot be determined; but, the basic rate
of horizontal violence, the proportion of respondents experience negative acts weekly or daily
(21%), was nearly the same as previous studies [17, 33]. Comparing the study sample to a recent
study of California nurses, [36], this sample was representative with regard to age, gender, race,
basic RN education, clinical area, and average number of hours worked per week. However,
participants were predominately Caucasian and female possibly skewing findings toward that
group. In this cross-sectional study, the causal direction of effects between the concepts analyzed
cannot be certain. However, there is evidence of predictive validity of the measures since the
relationships among variables were as predicted. In addition, the Cronbach’s alpha values for the
21 item NAQ-R, quality of care scale, and the error and adverse events scale were strong (.87.92) but calculated for the first time in this study, so no comparison across studies could be made.
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Similar to Blegen et al.’s [7] study, the reliability of the peer relations scale in this study was
good (.76), building on evidence of good reliability in a different study population.
5. Conclusion
This study produced new knowledge about the relationship between horizontal violence
among nurses in hospitals, their relationships with each other and the safety and quality of
patient care. Nurses who experienced horizontal violence perceived less supportive relationships
with peers, lower quality of care, and higher frequency of errors and adverse events. To mitigate
the impact of horizontal violence on the quality and safety of patient care, supportive peer
relationships need to be fostered and maintained. More research is needed on a global scale to
gather evidence of these relationships in populations of hospital staff RNs.
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Table 1
Mean Score Differences of Nurse or Work Characteristics by Research Variable and Reliability
of Measures
Horizontal
Violence
21 items

Peer
Relations
4 items

Quality of
Care
3 items

Errors
Adverse
Events
6 items

Overall Mean (SD)

1.52 (.525)

4.07 (.872)

3.99 (.712)

1.75 (.585)

Cronbach’s alpha

.92

.76

.89

.87

Gender
Female (n=159)
Male (n=13)

1.52
1.48

4.08
3.83

3.98
3.92

1.74
1.92

Race
Caucasian (n=107)
Non-Caucasian (n=66)

1.52
1.50

4.11
3.99

4.03
3.90

1.72
1.81

Basic RN Education
Non-BSN (n=89)
BSN or > (n=84)

1.60*
1.42

3.98
4.15

3.92
4.05

1.89**
1.61

1.53
1.48

4.04
4.12

3.93
4.07

1.79
1.70

1.50
1.53

4.20
3.98

4.12*
3.89

1.69
1.80

1.54
1.51

3.75
4.08

3.71
3.99

1.94
1.75

1.67
1.50
1.50

4.08
4.07
4.06

3.83
3.95
4.06

1.94
1.81
1.62

Type of Hospital:
Community
Yes (n=114)
No (n=58)
Teaching
Yes (n=66)
No (n=106)
Government
Yes (n=7)
No (n=165)
Size of Hospital
<100 (n=20)
100-300 (n=84)
>300 (n=65)

Clinical Area
Intensive Care (n=69)
1.63
4.07
4.05
1.72
Non-intensive Care (n=79)
1.38
4.16
4.00
1.67
Other (n=22)
1.66**
3.72
3.76
2.15**
Note: We previously reported the data in the horizontal violence column [32].
Note: Clinical Area: Intensive care (e.g. critical care, step down, telemetry), non-intensive care
(e.g. medical surgical, pediatrics, oncology), other (mental health, geriatrics, worked in multiple
areas did not specialize).*Difference across group statistically significant *p<.05; **p<.01
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Table 2
Correlation of HV, Peer Relations, Quality of Care, and Errors and Adverse Events With Age,
Years of Experience Working as an RN in the Hospital, and Average Number of Hours Worked
per Week.
Variable

Horizontal
Violence

Peer
Relations

Quality of Errors
Care
Adverse
Events

Age

Years Hours

Horizontal
Violence

1.0

Peer
Relations

-.640**

1.0

Quality
Safety

-.469**

.615**

1.0

Adverse
Events

.442**

-.333**

-.328**

1.0

Age

.153

-.063

-.133

.214**

1.0

Years

.085

-.009

-.111

.116

.776**

1.0

Hours

.124

-.088

.004

.072

.011

-.070

**p<.01

1.0
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Table 3
Hierarchical Multiple Regression Analyses for Variables Predicting Peer Relations, Quality of
Care, and Errors and Adverse Events
Dependent
Variable

Peer
Relations

Quality of
Care

Quality of
Care

Errors and
Adverse Events

Errors and
Adverse Events

Model 1

Model 2

Model 1

Model 2

Age of nurse

.005

.000

-.002

.004

.005

Basic RN
education

-.028

-.023

-.012

-.108

-.110

Teaching
hospital

.154

.175

.117

-.051

-.043

Non-intensive
care

-.138

-.210*

-.158

.068

.061

Other

-.333

-.239

-.114

.359**

.342*

-1.084**

-.672**

-.265*

.428**

.373**

Clinical Area
(Intensive care
omitted)

Horizontal
Violence
Peer Relations

.376**

-.051

Model p

.000

.000

.000

.000

.396

R2

.442

.281

.404

.264

.268

Note: Unstandardized coefficients reported. Clinical Area: Intensive care (e.g. critical care, step
down, telemetry), non-intensive care (e.g. medical surgical, pediatrics, oncology), other (mental
health, geriatrics, worked in multiple areas did not specialize)
*p<.05. **p<.01.
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Figure 1

